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FOREWORD

Appendix III documents the development of training Criterion Objectives
during Phase III of Contract F41609-71-C-0014 by MANNED SYSTEMS SCIENCES,
INC., 8949 Reseda Blwvd, Suite 206, Northridge, California.

The dbjective of Phase I (Appendix I) was to examine the present and
future roles of the Air Force Navigator. Phase II (Appendix II) dealt
with describing, analyzing and determining commonality among requisite
operational navigator tasks. Phase III addressed the anlaysis of |,
present and future navigator training requirements and the documentation
of research requirements. Research requirements are separately documented.

Th2 study was initiated under Project 1123, Flying Training Develop-
ment, Task 1123-06, Task Analysis and Inventory for Flying Training
Program Development. Dr William V. Hagin was project scientist and
Major: Robert E. MacArgel was task scientist. Lt Colonel Dan D. Fulgham
assisted in technical direction. This report covers the period from
1 October 1971 through 7 January 1972.

This report was submitted by the authors in January 1972.

This technical report has been reviewed and is approved.

GEORGE K. PATTERSON, Colonel, USAF
Commander
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ABSTRACT

Appendix III presents information developed during Phase III of
a three-phase study designed to provide a technical basis for deter-
mining future (1975-1990) navigator training requirements. The term
navigator is used generically to refer to Navigator (AFSC 1535), Radar
Navigator (Navigator-Bambardier) (AFSC 1525), Weapon Systems Officer
(AFSC 1555), and Electronic Warfare Officer (AFSC 1575). This Appendix
addresses the methodology used for developing training Criterion Objectives,
along with methodological prablems encountered while developing the
objectives. Resulting Criterion Objectives are presented. Results of
comparing the Criterion Objectives with present ocourse training standards
for the purpose of validating present training requirements are
presented.
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SECTION I

INTRODUCTION

Air Force Manual 50-2 (Ref. 1) defines Instructional System
Development (ISD) as a deliberate and orderly process of planning
and developing instructional programs to ensure that personnel
are taught the knowledges and skills essential to successful job
performance. Such planning requires decision making, and
decision making requires information.

The Navigator-Observer Utilization Field Flying Specialties
Study (NOUFFSS) was designed to generate a solid foundation of
information to be used in the development of navigator training
philosophy, program design, and research requirements. Both the
near term (1971-1975) and the future (1976-1990) were addressed.

The Navigator-Observer Utilization Field (AFSC 15XX) has
envolved into a complex set of job types including the following
four flying specialties:

AFSC 1525 Radar Navigator

AFSC 1535 Navigator

AFSC 1555 Weapon System Officer
AFSC 1575 Electronic Warfare Officer

The four flying specialties may appear to have cohesiveness
and continuity because they are in the same flying field. Indeed,
there is some degree of job similarity between the Navigator AFS
and the Radar Navigator AFS. To some extent, the job similarity
continues through the Weapon System Officer AFS. However, there
presently is little continuity between job requirements of these
specialties and the job of the Electronic Warfare Officer. Such
factors have complicated the navigator training process.

Rapid technological advances also have complicated the
navigator training process. Further technological advances
promise to even more markedly alter the roles and tasks of at
least some navigator job types. Accordingly, the navigator
training system must prepare to teach the skills and knowledges
required by changes in mission requirements, technological
improvements, and corresponding changes in the navigator's role
and operational tasks.

It may be anticipated that some very significant changes
will occur in navigator training in the very near future. Many
of the changes will be related to the introduction of new and
more sophisticated training devices. These will include: the
T-43 Navigator Training Aircraft and the T-45 Undergraduate Navigator
Training Simulator (UNTS), and the Simulator for Electronic
Warfare Training (SEWT). Broad spectrum changes, however, will
probably have their fullest collective impact in the post 1975
timeframe.



Between now and then, many training philosophy, policy
content and method questions must be answered. Representative
questions are:

-In which operational, mission-imposed tasks must the
navigator be proficient?

-Which operational tasks are common to the broad
spectrum of navigators?

-Which operational tasks are highly unique to
particular navigator AFSCs?

-What is the navigator AFSC structure apt to be
in the future?

-Should total navigator training system organization
be restructured to accomplish the necessary training?

=Should major modifications be made to course content
or student performance standards?

-Would minor modifications to course content and
training methods and media be sufficient?

-Which methods and media would most effectively
enhance the student's acquisition of necessary
skills, knowledges and proficiencies?

-What objective, measurable performance standards
should apply to many different learning tasks?

-What are criterion objectives, and how should they be
sequenced and interrelated in a modified training
program?

-What are enabling objectives, how are they developed,
and how should they be interrelated and sequenced in
a modified training program?

-Are training program changes even required?

Historically, questions dealing with navigator training
philosophy and program design could not be answered with
assurance. This had been due primarily to a lack of the in-
formation needed to make the necessary decisions.

These and other factors made it necessary to accomplish a
systematic analysis of navigator training requirements. It has
been the objective of the NOUFFSS study to accomplish the analyses
and thereby provide much of the needed information. The NOUFFSS
study addressed this goal through three distinct but highly
interrelated phases.
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Phase I (Ref. 2) examined the present operational role of
the Air Force navigator and projected his role into the future.
Factors addressed in Phase I included: the threat, projected
Air Force mission and roles, technology projections, present
and psychological aspects of the operational environment,
projection of the need for navigators, and career factors.

The Phase II objective was to develop information which
would assist navigator training program personnel in developing
new training programs and furthering training program continuity.
Phase II was a tasks analysis phase and was predicated upon the
following assumptions: What should be taught should be based
largely upon operational task requirements. How to train should
be based, to a large extent, upon what must be taught. Task
analysis data are useful for curriculum and syllabus development.

Phase II required the development of an objective means for
identifying and analyzing navigator operational tasks, and the
use of a computer-based technique for determining common and
non-common navigator operational tasks. Accomplishing Phase I1I
required refinement and expansion of basic techniques recently
developed for similar requirements (Refs. 3 and 4). The Phase II
methodology has been separately documented (Ref. 5).

Phase III required the use of information from both Phases I
and II. Operational tasks developed during Phase II were
clustered based upon their degrees of relatedness and commonality.
The changing role of the navigator, as develcoped during Phase I,
was used in projecting operation task (and therefore training)
requirements into the post 1975 timeframe.

Related clusters of operational tasks were stated in terms
of Criterion Objectives (and objectives of training). Resulting
Criterion Objectives were then compared with present Course
Training Standards for the following ATC and TAC schools:
Undergraduate Navigator Training (UNT), Navigator Bombardier
Training (NBT), Electronic Warfare Officer Training (EWOT), and
F-4 Weapon System Officer (WSO) Training. Based upon the
comparisons, present training requirements were evaluated and new
requirements identified as appropriate.

Research topics identified throughout the NOUFFSS study
also were documented in Phase III as a separate report (Ref. 6).

Each phase presented requirements for advancing the state-
of-the-art of training analysis. Phase III most severely
challenged available technology. Technical problems encountered
during Phase III are approached in the next section. The
technical problems are presented as a backdrop for understanding
the numerous complexities involved in identifying and starting
training Criterion Objectives.



SECTION II
METHODOLOGICAL CONSIDERATIONS

A Basic Approach

Combining aspects of NOUFFSS Phases I and II produced a
series of tasks which appear to have generality to all training
analyses designed to generate Criterion Objectives. The tasks
are:

l. Describe requisite operational tasks.

2. Analyze tasks for training content.

3. Determine common and non-common tasks.

4. 1Identify related task clusters.

5. Translate related clusters into Criterion Objectives.

Steps 1 and 2 frequently are tailored to the requirements of
particular training analyses, or are designed to cope with unique
job analysis requirements. A recent study based upon a compre-
hensive review of the task analysis literature (Ref. 3) also
indicated that many task description and analysis procedures
appear to be based strongly upon the individual analyst's
preferences. The effect is that training program designers
cannot assume that all task analyses are fundamentally the same
or that data from different analyses will be comparable. 1In
other words, there is no such thing as a "Mil Standard" task
analysis. Any training program design methodology must consider
this fact.

Determining common and non-common tasks is not unique to an
"across the board"™ study such as NOUFFSS. On any representative
operational mission, for example, navigating on outbound and
homebound legs is apt to be similar if not identical. Conse-
quently, task commonalities may be anticipated. Similarly,
flight planning a combat air drop mission is not totally
different from planning a hop to a near-by base. Again, task
commonalities may be anticipated. Yet, none of the training
analysis methodologies which the authors have reviewed has taken
the "commonality" step into account. Practically all methodolo-
gies make the assumption that all tasks identified through task
analysis methods are uniquely different from each other. This
does not appear to be a valid assumption.

Step 4 is even more illusive. Although some training
analysis methodologies allude to clustering related behaviors,
the clustering is almost always addressed with respect to
describing task activities. The assumption in most training
analysis methods appears to be that a separate criterion training
objective may be developed for each operational task.

There is little question that the grossness with which tasks
are described comes into play with respect to requirements for
clustering. Tasks which are very grossly or generally stated may




not require subsequent grouping or clustering. However, the
NOUFFSS study employed a hierarchical description system of
functions, tasks and subtasks. A fairly fine level of description
was obtained at the subtask level. Consequently, clustering of
both subtasks and tasks was required in order to integrate

related job behaviors, knowledges and skills for the purpose of
developing Criterion Objectives. The fact that clustering may

be required must be taken into account in training analysis
methodologies.

Attempting to accomplish the fifth step, translating related
clusters of operational tasks into training Criterion Objectives,
soon revealed that the training analysis state-of-the-art requires
additional development in this area. Remaining portions of this
section address some of the fundamental problems encountered
during performance of the fifth step. The problems are briefly
identified with the objective that the following will be
stimulated: (1) more explicit definition ¢f technical problems
associated with developing training Criterion Objectives; (2)
research needed to solve the problems.

Definitions

During the past decade, many authors have addressed the
specification of training program objectives. In 1962, Mager
(Ref. 7) emphasized the concept that instructional program design
should be based upon clear and concise statements of the end
objectives of training. He referred to the end objectives as
specific behavioral objectives (SBO). The present Air Force
concept of Criterion Objectives (Ref 1) shares Mager's character-
istics of SBOs. Specifically, a Criterion Objective should
objectively state the terminal behaviors which the student should
demonstrate, the performance standar !s which should be achieved
by the student's behaviors, and the conditions under which the
terminal behaviors should be performed.

Ammerman (Ref. 8) further distinguished between terminal
objectives and enabling objectives. The distinction also is
reflected by the present Air Force concept of learning objectives
(Ref. 1). Ammerman defined enabling objectives as the necessary
student learning tasks that bridge the gap between initial
student ability and the ability to perform as specified in the
Criterion Objective. The Air Force similarly defines Enabling
Objectives as the behavioral specification of prerequisite skills
and knowledges necessary for the achievement of a Criterion
Objective (Ref. 1).

Other terms have been used by various authors. Common
synonyms for Criterion Objectives are: performance objectives,
behavioral objectives, training objectives, instructional
objectives, functional objectives, and training requirements.
Common synonyms for Enabling Objectives are: learning tasks,
task demands, learning objectives and intermediate objectives
(Ref. 4).
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Although various authors disagree upon terminology, they
appear to agree upon concepts. The first concept is that
training programs should be based upon the specification of the
type of job behavior which the training program should teach.
The second concept is that training program design should be
based upon objective analysis and specification of the inter-
mediate "learning" behaviors through which the student should be
guided. This general conceptual framework is in total keeping
with the systems approach to total system design.

Technical problems arise, however, when attempts aré made to
implement e general concept to produce specific training

requirements.

Prior Precedents

Prior to 1971, the only large-scale attempts to apply the
learning objectives approach to flying training program design
were those of airframe manufacturers and commercial airlines to
develop 747 and DC-10 training programs (Ref. 4). Although early
planning documents outlined more complex approaches (Ref. 9), the
approaches ultimately were to equate Criterion Objectives with
operator functions, and Enabling Objectives with operator tasks.
During 1971 the same simplifications were adopted in at least one
of the UPT 75-90 pilot training analysis studies (Ref. 4).

These simplified approaches were not used in NOUFFSS; rather,
state-of-the-art advances were sought and used. The NOUFFSS
methodology allowed a commonality to be determined down to the
subtask level of job description. To address Criterion Objectives
at the function-level should have amounted to ignoring information.

Attempting to develop Criterion Objectives from more detailed
task and subtask-level information, however, uncovered a number
of technical difficulties, several of which are discussed below.

Level of Detail

A primary requirement of NOUFFSS was to combine and integrate
relatively detailed task analysis information into Criterion
Objectives. Short of function-level attempts, little was
available to provide guidance. The search, however, provided an
interesting insight into the reasons why prior researchers had
fallen back upon function descriptions to provide the base for
defining Criterion Objectives. Air Force Manual 50-2 (Ref. 1)
defines Criterion Objectives in the following words: "The
specification of the behavior which leads to or satisfies a job
performance requirement or standard."™ ATC Study Guide 3AIR75130-
X-5 (Ref. 10) defines Criterion Objective as that "which involves
measurable behavior and specifies a performance proficiency of
the graduate.” 1In a recent paper, Sullivan (Ref. 11) defines a
Criterion Objective as that which "lists essential instructional
and assessment content for the objective." Furthermore, Sullivan

=2
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suggests that "A set of instructional specifications... for an
instructional program serves as a blueprint for development of
the program."

A fundamental problem is readily apparent. Virtually every
training analyst agrees that terminal objectives should be
specified in operational, measurable, behavioral terms. Further,
they agree that Criterion Objectives should serve as guidelines
or blueprints for training program development. However,
objective and quantitative definitions of just what a Criterion
Objective is remain to be developed.

The following examples of Criterion Objectives will serve to
illustrate the point. It is suggested that the reader bear in
mind the basic distinction between Criterion Objectives (end
products) and Enabling Objectives (learning tasks).

1, "When provided with a picture showing the front view
of eight 1970 model cars, write the names for any
six cars." (Ref., 12)

2. "Prepare systems for operation." (Ref. 4)

3. "The learner will identify isosceles triangles, given
examples of equilateral, .sosceles and scalene
triangles.” (Ref. 1l1l)

4. "When placed in an Air Traffic Control Tow:r Simulator
and in contact with a Jet Fighter Aircra.t on a parking
ramp, use FAA handbooks 7110.8 and 7110.9 to issue
routine take-off instructions IAW AFM 60-5." (Ref. 10)

5. "Given an illustration of five U.S. coins commonly found
in circulation, identify each coin as being a penny,
nickel, dime, quarter, or half-dollar.” (Ref. 12)

It is apparent that analysts do not agree upon level of
detail (comprehensiveness) for Criterion Objectives. This state-
ment is made irrespective of whether the three conditions of
behavior, conditions and standard are met for any one objective.
Level of detail is an independent consideration.

The implication in many writings is that Criterion Objectives
somehow define themselves. This is not true:. The above examples
show that level of detail appears to be up to the preference of
the analyst.

One additional factor needs to be considered. To be a
criterion or terminal objective, behavior which is trained should
have job-related application. In other words, simply "preparing
systems for operation" (Ref. 4) means little in operational terms,
unless the objective was written for a Crew Chief. Although "job-
related application® is not highly specific in terms of providing




guidance for the writing of Criterion Objectives, the authors
feel that the requirement does provide an additional element of
guidance regarding the degree of generality which should
characterize job-related Criterion Objectives. The requirement
is in general keeping with AFM 50-2 (Ref. 1). 1In the listing
above, item #4 most closely reflects the criterion. For example,
if the student could successfully accomplish item #4, he would
at least be qualified to issue takeoff instructions. In items

1, 2, 3, and 5, however, the student would be ill qualified to
perform any meaningful job-related activity, even though he might
have mastered the state riterion Objective."

Specifying Test Conditions

Air Force Manual 50-2 (Ref. 1) specifies that Criterion
Objectives should identify "test items which will measure the
student's ability to accomplish the ...objectives." Other
authors appear to be in agreement with this requirement. Careful
examination of many examples of Criterion Objectives reveals,
however, that the objectives frequently are the test items. 1In
other words, the test for establishing achievement of an objective
is so integral with the statement of the objective, that the two
simply cannot be separated. A question arises. 1Is this desirable
or even practical in many applied situations?

In the whole-part-whole training context, for example,
Criterion Objectives represent the behavioral specification of
the first "whole". Enabling objectives represent behavioral
specification of the "parts®. Criterion tests identify the
contexts, settings and specific exercises which must be accomplished
by the student to behaviorally demonstrate acceptable performance
of the final "whole". In other words, criterion tests are highly
detailed final exams which quantitatively assure that the student
has achieved satisfactory performance. For complex Criterion
Objectives, such as those required for Navigator-Observer training,
many final examination alternatives exist. Accordingly, no single
specific criterion test is applicable. Many equally valid
aEternatives may be used.

figure 1 presents a generalized training system design
model. It is apparent from examination of the model that many
factors must be considered when developing the total training
system. This is particularly true for flying training because
many of the skills and knowledges which the student must acquire
are quite complex. - Training and testing of the skills and
knowledges frequently require use of sophisticated training
devices. Overly specifying test conditions prior to considering
factors such as training devices, course structure, sequencing,
and requirements for performance measurement would be premature.

This is particularly true in a study such as NOUFFSS.
Criterion Objectives were developed in a manner which would not
pre-empt program design decision prerogatives. Accordingly, the
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study team avoided assuming particular training progxam
structures, method-media selections, Enabling Objective concepts
or training philosophies. Since all of these factors (and
others) enter into program design, it follows that they also
should be reflected in Criterion Objectives. Because the NOUFFSS
program was not chartered to address these types of decisions,
performance tests could not be specified as elements of the
Criterion Objectives.

Is this situation unique to the NOUFFSS study? Probably
not. For any training program which may undergo revision or
which is being designed for the first time, it would appear most
reasonable to develop Criterion Objectives sans explicit test
conditions. The next logical step would be to develop training
tasks (Enabling Objectives). The third step, then, would be to
establish explicit criteria for training and testing devices
which would be meaningful throughout the continuum of enabling
and criterion behaviors. From these criteria, all tests and
testing devices should be identified, with attention given to
presently available training and testing devices and factors such

as planned utilization rates and testing and measurement continuity.

The above points become clearer in light of the following
discussion which addresses concepts for defining and integrating
criterion and enabling objective behaviorsa.

CO-EQO Concepts and Discussion

Consider for a moment the following requirements. 1In a
real-world training setting, the training program designer would
want to specify conditions, behaviors, performance standards and
testing devices for both Criterion and Enabling Objectives as
currently defined. He would want to do this in order to achieve
the degree of behavioral specificity necessary to objectively and
unequivocally determine whether the student had mastered either
type of objective.

This is not presently possible using the current concepts
of Criterion and Enabling Objectives for a number of reasons.
First, many authors in the training literature (e.g., Ref. 7, 8,
10, 11, 12, treat Criterjon and Enabling Objectives as distinct
entities. These authors also imply that any Criterion Objective
is supported by only one level or "echelon" of Enabling Objectives
and that each Criterion Objective is somehow independent of all
other Criterion Objectives. Additionally, they define an ordered
sequence for deriving Criterion and Enabling Objectives as
follows: Criterion Objectives are specified first; then the
associated Enabling Objectives are specified. Evidence obtained
in the present study indicated that none of the above suppositions
may be realistic.

Consider the following example:

Passing the navigator entry exams in an enabling
factor for entering UNT.

11



Successfully completing UNT is an enabling factor
for assignment to EWOT or NBT.

Successfully completing NBT or EWOT is an enabling
factor for a SAC bomber assignment.

A SAC bomber assignment is an enabling factor for
getting into the supplement.

Getting into the supplement is an enabling factor
for a career which might lead to the rank of General.

Becoming a General Officer is an enabling factor
for becoming Air Force Chief of Staff.

Becoming Chief of Staff is an enabling factor for
becoming a presidential candidate.

Becoming a presidential candidate is an enabling
factor for becoming President of the United States.

Becoming President is an enabling factor for--etc.

One might ask, then, where does it all stop? Are Criterion
Objectives and Enabling Objectives really distinct entities or
are they simply different points or levels of competency along a
related continuum? Do Criterion Objectives define ends in
themselves, or merely steps towards some higher behavioral goal?

If, indeed, all learning objectives are really just different
levels of sophistication along some continuum of behavior, then
it cannot be said that any single Criterion Objective is supported
by one level of Enabling Objectives. 1In actuality, it would be
supported by all the levels that precede it on that continuum.

Finally, during both the present NOUFFSS study and one of
the original flying training analysis studies (Ref. 3), the
authors found that the development of function, task and subtask
hierarchies was not a sequential process. Rather, when any level
was adjusted, both of the remaining levels frequently required
adjustment also. In other words, development of hierarchies of
behavioral description is a synergistic, back and forth process.
It is not the simple sequential process implied by the majority
of documents which deal with system analysis methodology.

Criterion Objectives and Enabling Objectives are also
hierarchies of behavioral description. It follows, therefore,
that modifying either of these types of objectives may result in
the need to modify the other accordingly. If this is valid,
then the sequential order which is frequently implied or stated
is not totally realistic. It may be hypothesized, in fact, that
the sequential approach would be even less plausible for highly
complex Criterion Objectives since so many learning behaviors
may be involved.

12



The above discussion is not intended to completely negate
the utility of Criterion Objectives and Enabling Objectives as
presently defined in the literature. Rather, it is intended to
suggest that the definitions require additional exploration and
expansion. Figure 2 illustrates a number of alternative
relationships between Criterion Objectives and Enabling
Objectives. Each of the alternative examples is simply an
expansion of the relationship shown in Example A. However, the
expansion occurs along several different dimensions:

Vertical Expansion: This principle suggests that
Criterion Objectives and Enabling Objectives may
be related in a vertical or multi-level dimension.

Horizontal Expansion: This principle suggests
that Criterion Objectives and Enabling Objectives
may be related in a horizontal or inter-related
manner.

Multi-dimensional Expansion: This principle
suggests that Criterion Objectives and Enabling
Objectives may be related on vertical and
horizontal dimensions. In other words, they
may be multi-level and inter-related at the
same time.

Example B illustrates a simple multi-level or vertical
relationship. 1In this concept, three "learning avenues" are
presented. Two of the three avenues consist of more than one
Enabling Objective. Implied in this sequential objective
structure are requirements for successively accomplishing
multiple learning steps while progressing towards the achievement
of crgterion skills and knowledges.

Example C shows a simple interactive multi-level concept or
relationship. In this example, multiple "learning avenues" also
are assumed. However, this example also identifies interrelation-
ships among several Enabling Objectives. The interrelationships
imply that accomplishing one Enabling Objective is a prerequisite
for successfully accomplishing other, related Enabling Objectives.

Example D is a variation of Example C. The principal
difference is that the various Enabling Objectives have been
arranged with respect to time. Example D, therefore, also shows
requirements for sequencing Enabling Objectives in addition to
identifying and interrelating them.

Example E is an expansion of Example D, but also imposes a
trainingy philosophy decision. 1In Example E, it is assumed that
Enabling Objectives are designed to produce successive approxima-
tions of the Criterion Objective. It is further assumed that
knowledges and skills learned in preceding Enabling Objectives
are practiced in all subsequent Enabling Objectives. This
approach provides for repeated practice of basic skills and
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knowledges in an ever~expanding behavioral context. The approach
also organizes learning experiences into one "learning avenue"
rather than the three avenues shown in the preceding examples.
Each Enabling Objective in Example E is a cumulative building
block which provides integrated training of successively more
complex skills and knowledges.

Example F in Figure 2 simply reflects the fact that
Criterion Objectives may also provide prerequisite skills and
knowledges for the accomplishment of other Criterion Objectives.
Successfully learning how to plan a routine cruise type mission,
for example, appears to be a meaningful prerequisite for learning
to plan a combat air drop mission. Either of these planning
requirements might be stated as Criterion Objectives. If they
were, then one Criterion Objective would, in reality, be an
Enabling Objective for the second Criterion Objective.

In each of the above examples, it is implied that Criterion
Objectives and Enabling Objectives should be designed as units
rather than independently and sequentially. This is particularly
true in Examples E and F wherein successively stronger and
broader units of skill and knowledge are developed from highly
interrelated and sequenced learning steps.

In addition, Example E strongly reflects a training
philosophy decision. It also reflects the artificiality of
distinguishing between enabling and criterion behaviors since
each successive enabling block in the example is simply a closer
and closer approximation of the final criterion behavior.

Conceptual relationships shown in Figure 3 further expand
upon points which have been touched upon above. The first point
is that the distinction between enabling and criterion behaviors
may not be totally valid and that the two may simply be different
levels of the same thing. The second point is that training
program philosophy inevitably becomes directly involved in
defining and interrelating either enabling or criterion behaviors.

Example G in Figure 3 represents the concept of Spiral
Training. Spiral Training is a coined term. As a training
concept, it implies that multiple enabling behaviors should be
addressed concurrently in training for the purpose of establishing
relationships among all related behaviors. Further, the concept
implies successive building of skills and knowledges in multiple
areas by "spiraling through"™ numerous training subjects while
successively building skills and knowledges to terminal levels.
Several terminal levels (proficiency levels or levels of
sophistication) are possible in one spiral and would be based
upon the skill and knowledge levels required to perform different
jobs in the same area of specialization. It is apparent that
both terminal and intermediate skill and knowledge clusters
could be markedly influenced by adoption of the Spiral Training

concept.
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In Example G, the reader may consider the three vertical
paths as knowledge levels relating to the following items:
communication radios and characteristics; communications
discipline and procedures; and verbal shorthand and hand signals.
Implementation of the Spiral Training concept would require
teaching successively more complex and demanding knowledges and
skills in all three areas concurrently. When the student
achieved the terminal level of performance for the instructional
unit, he would be qualified and well practiced in all aspects of
airborne communications. His training also would have been
highly integrated with respect to communications and related
airborne tasks.

Example H in Figure 3 reflects the concept of training
Synerg. Synerg also is a coined term. As a training concept,
it reflects the clustering of training content within the context
of an overriding principle.

The term is derived from two components. "Syn" implies
synthesis and integration. "Erg" implies a unit of force or
energy. A Synerg, then, is an instructional unit based upon an

overriding principle and consisting of the data, skills, knowledges,
learning tasks and operational tasks requiring use of the principle.

It is, in essence, a functioning unit of skills and knowledges.

(G) (H)
SPIRAL TRAINING SYNERG
CONCEPT CONCEPT

Figure 3. CO - EO Relationships Reflecting
Training Policy Alternatives.
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A partial listing of candidate principles for navigator
training is presented in Table 1. Principles shown in the table
were derived from the NOUFFSS Phase II task analysis data (Ref.
5). The purpose of any principle would be that of a unifying or
bonding agent for tieing together the training content of a
Synergqg.

Summagz

The present authors fully agree with the concept of specify-
ing 211 end products of training in observable, measurable,
objective behavioral terms. The authors further agree that
training program content and organization should be systematically
developed to ensure efficient and rapid student attainment of end
product skills and knowledges. The question is: How does one
achieve these noble objectives? The present state-of-the-art of
training analysis provides no concrete answer to the question.

A review of relevant training analysis and technology
literature reveals the following critical deficiencies. Explicit
definitions of criterion and enabling behaviors are lacking.
Explicit, validated concepts of the relationships between the two
behavioral categories have not been developed. Workable,
validated methodologies for identifying and specifying criterion
and enabling behaviors have not been developed. In summary,
basic concepts are available, but validated working tools are
lacking.

Development of the criterion and enabling behavior concepts
shown in Figures 2 and 3 was undertaken during NOUFFSS Phase III
as a part of the search for workable conceptual and methodological
frameworks. At the outset of Phase III, few practical guidelines
were available for developing criterion behaviors for navigator
training. As a consequence, a methodology for identifying and
developing Criterion Objectives was developed specifically for
NOUFFSS. The methodology makes many simplifying assumptions.

For example, no particular training program design philosophy

was assumed. Criterion Objectives were developed independently
of the enabling behaviors. The methodology excludes factors such
as method-media selection and optimum utilization profiles.

At best, the method is an attempt to advance the training
analysis state-of-the-art. At worst, it is an unvalidated
procedure. The methodology which was developed and used during
Phase III of the NOUFFSS study is discussed in the next section.
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Table 1. Partial Listing of Candidate Principles

for Synerg Concept.

Aerial Geometry:

Airspace Utilization:

Aviation Physics:

Aviation Physiology:

Communications:

Earth Physics:

Electro-Optics:

Offsets (All Types)
Alr-to-Air Intercepts
Drift

TF/TA

Control/Defense Zones
Commercial Corridors
Flight Levels

Aerodynamics
Propulsion
Acceleration/G's
Altimeters

Physiological Effects
Life Support
Escape/Survival

Voice Communications
Beacons

Non-Verbal

Coding Techniques

Magnetic Fields
variations
Time

™
IR
Film-Based

Electronic Data Processing: Computer Basics

Electronic Sensors:

Inputs vs. Outputs
Applications

Bomb

EMAC

Nav

Weapon

Sensor Basics
Radar Features
Applications
Search
Weapon Delivery
Track
Up-Dating
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SECTION III
CRITERION OBJECTIVE METHODOLOGY

Introduction

Primary training objectives of NOUFFSS Phase III were to
evaluate existing navigator training requirements, identify new
navigator training requirements, and state all requirements in
terms of Criterion Objectives. The strategy used to accomplish
the training objectives was: (1) develop Criterion Objectives
based upon operation task data; (2) compare resulting Criterion
Objectives with existing Course Training Standards for Under-
graduate Navigator Training (UNT), Navigator-Bombardier Training
(NBT), Electronic Warfare Officer Training (EWOT), and F-4
Weapon System Officer Training; and (3) in the course of making
the comparisons, evaluate existing training requirements and
identify new requirements. Task analysis data along with
commonality analysis results were the primary constituents from
which Criterion Objectives were developed.

Details of the NOUFFSS Phase I1 tasks description and
analysis methodology are presented in a separate document (Ref. 5).
The four levels of navigator job description are summarized
below to provide a basic context for interpreting the metnodology

described in subsequent pages. Examples of the four levels are
presented in Table 2.

Function: A broadly defined system activity contributing
to mission performance.

Task: A unit of work performed by the navigator in
order to accomplish a function-level requirement.

Subtask: A sub-goal associated with or required for the
accomplishment of a task-level behaviorel
requirement.

Microfunction: Functionally oriented clusters of procedural
steps required to accomplish a subtask.

Details of the Phase II commonality analysis also are
presented in Reference 5. As used in the NOUFFSS study,
commonality analysis was defined as a methodology applied to
task analysis data to indicate the relative numbers (percents)
of individuals in the sample population who performed various
subtasks. The commonality analysis was programmed to provide
information including the following:

-vlhich of 14 aircraft-crew position combinations performed
each of 446 standardized subtasks.

19
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TABLE 2. Example of Punction, Task, Subtask,
and Microfunction Relationships.

FUNCTION: Direct Aircraft Along Required Route.
TASK: Monitor Flight Performance.
SUBTASK: Monitor Flight Control and Propulsion.

MICROFUNCTIONS: Monitor engine instruments.
Monitor fuel instruments.
Monitor flight profile ¢ power
settings.
Monitor flight instruments.
Crosscheck flight-navigation
displays.
Coordinate with pilot as required.

SUBTASK: Monitor Communications.

MICROFUNCTIONS: Monitor interphone.
Monitor UHF radio.
Monitor HF radio.
Coordinate with pilot as reqguired.

SUBTASK: Perform Visual Search.

M7TCROFUNCTIONS: Search surrounding airspace
visually.
Detect obstacles or enemy.
Coordinate with pilot as required.

-The percent of the total sample population each crew
position performing 4 given subtask represented.

-The percent of the total sample population which all crew
positions performing a given subtask represented.

Output from the analysis presented a percentage figure
under each of 14 aircraft-crew combinations comprising the
NOUFFSS sample. The percentage indicated the relative number of
individuals assigned to that position in relation to the total
population of navigators in the NOUFFSS sample. The total
commonality weight across all 14 positions indicated the total
percent of all navigators in the sample who performed a particular
subtask. In the analysis, a subtask that was 100% common was one
that was performed by all 14 aircraft-crew position combinations.
One which was only 10X common was performed by only 10% of the
persons comprising the total sample.

20
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Results of the Phase II commonality analysis showed quite
stable trends in subtask commonalities throughout the 1971-1985
timeframe. Data for the 1986-1990 time period showed similar
overall trends, but the latter trends were based upon a markedly
reduced number of weapon systems and crew positions. This was
due to the projected phasing out of many weapon systems com-
prising the NOUFPSS sample. Accordingly, commonality data for
the 1871-1985 timeframe were used.

Commonality data were combined over the 1971-1985 timeframe.
Resulting commonality trends are shown in Figure 4. The figure
shows that there are three distinct levels or trends in degrees
to which subtasks were common. A relatively large number of
subtasks fell in the low commonality range (1-19%). 1In fact,
approximately 40% of all subtasks were in the low commonality
range. The second stable range is from 20 to 49 percent com-
monality. Approximately 30% of all subtasks were in this range.
Finally, a stable range is observed between 50 and 100 percent
commonality. Relatively few subtasks fell into each of the 10%
increments comprising the high commonality range. However, the
tntal range contained the remaining 30X of all subtasks.

The appearance of three distinct levels or trends in the
degrees to which subtasks were common suggested that NOUFFSS
Phase III should address the development of training requirements
in a multi-level fashion. The suggestion was borne out during
the development of training Criterion Objectives. Subtasks
falling in the low commonality range were very system specific.
Those falling in the moderate range were more mission specific.
Subtasks in the high commonality range reflected broad-based
job requirements.
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The presence of three distinct and consistent commonality
ranges also suggested that more than simple statistical inter-
pretation of task analysis data would be required during
Phase III. This followed from the fact that patterns in the
commonality data did not correspond with patterns in crew dis-
tribution data or weapon system distribution data.

These observations led to the conclusion that commonality
trends were the products of interactions among variables such as
mission types, weapon systems, equipment types, AFSCs, and
probably a task relatedness factor reflecting uniquenesses within
weapon system categories. The conclusion was borne out during
Phase III. Simple, statistically-based commonality decisions
were not practical as the sole means for clustering job require-
ments and translating the clusters into Criterion Objectives.
Details of the interactive procedure required for Phase III are
presented below.

Criterion Objective Development Procedure

Decision logic of procedure developed to generate Criterion
Objectives is shown in Figure 5. The figure shows sequences
and relationships among source data, decision points and Criterion
Objective output points.

As mentioned previously, there are no physical laws or
exacting criteria governing the development or evaluation of
Criterion Objectives. The process is subjective and judgemental,
as is the basic tasks analysis process from which source data
were derived. Figure 5, therefore, only presents a systematized
and formalized procedure within which subjective processes were
exercised.

Step 1. Are Tasks and Subtasks Mission Phase Related?
During Phase II, total missions were subdivided into mission
phases. Functions, tasks, subtasks and microfunctions were
separately identified within each mission phase. The first step
in the development of Criterion Objectives was to review the
basic Pl.ase II task catalog (Ref. 5) and all tasks analysis data
to identify subtasks which were operationally related with each
other within mission phases. Prerequisite skills and knowledges
were then reviewed for each of the highly related subtasks.
Based upon comparisons of subtask operations (including micro-
functions) and prerequisite skills and knowledges, preliminary
groupings of subtasks were made. Each grouping provided a
candidate cluster- of behaviors for integration into a Criterion
Objective.

Subtask clusters found to be directly and sequentially
(operationally) related to the accomplishment of a particular
behavioral goal within a mission phase were advanced to Step 3
for further treatment. Subtasks which could not be so related
within a mission phases were advanced to Step 2 for further
analysis.
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Step 2. Are Tasks, Subtasks Related Across Mission Phases?
During is step, the task catalog and all task analysis data
were again‘reviewed to identify subtasks within other mission
phases which might be highly similar or highly related to tasks
and subtasks in preceeding mission phases. This resulted in
the clustering of tasks and subtasks which were related in the
sense of supporting the entire mission of the aircraft.

Tasks and subtasks found to be related in a total mission
context were added to preliminary clusters from Step 1 and were
advanced to Step 3. Tasks and subtasks which could not be
clustered were advanced to Step 5 for additional analysis and
treatment.

The rationale for clustering tasks and subtasks which
contribute to a specific goal attainment was based on a number of
tradeoffs. For example, it was conluded that by examining tasks
and subtasks on a related-nonrelated scale, it would be possible
to examine job behaviors as meaningful whole units rather than
discrete, individual steps. Examining the whole has the ad-
vantage of allowing the analyst to determine where a series of
individual steps is leading, what the ultimate goal is, and the
performance which is required to attain the goal. With the
behavioral goal in mind, supporting skills and knowledges could
be compared and structured in a more integrated manner.

The clustering of related tasks and subtasks involved
subjective judgement. Past experience of the NOUFFSS data
collection team and the information contained in the task analysis
data were brought to bear on the judgemental process, together
with other documentation and research data which were available.
Nonetheless, numerous subjective judgements were required. 1In
an effort to reduce variations in the decision process, three
"decision shaping" rules were used.

Rule 1: Merge Checklist Procedures. Subtasks which
emphasized the use of checklist procedures for equipment acti-
vation were merged into clusters of other subtasks which em-
phasized related operational requirements. The rule was based
upon the decision that creating Criterion Objectives which simply
said in effect "follow checklist procedures”" would not satisfy
the requirement that Criterion Objectives would be both job
oriented and operationally oriented.

Rule 2: Cluster Purposes and Objectives, Not Procedural
Detail.  The full impact of the second rule became apparent
early in the development of the Criterion Objectives. Occasion-
ally (for 100X common subtasks) it was necessary to combine
subtask data along with prerequisite skill and knowledge in-
formation across a maximum of 14 different weapon system-crew
position combinations. Lesser degrees of subtask commonality
also nosed the same fundamental requirement. Procedural detail
(microfunctions) and equipment uniquenesses of the many different
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weapon systems had to be largely ignored: Instead, relatedness
among the purposes for procedural steps and equipment operations
were considered, along with prerequisite skills and knowledges.

Rule 3: Cluster Common Techniques. Many of the subtasks
identIfied during NOUFF3S Phase II were highly system-specific.
For example, the F-111A, the FB-111, and the B-1 weapon systems
employ ejection capsules. A majority of the remaining systems
in the NOUFFSS sample employ ejection seats. Although descent
procedures are different for the two ejection techniques, both
are common in the sense that they involve ejection-type egress
from the system. Prerequisite skills and knowledges are similar
for the two types of systems. Consequently, subtasks dealing
with the different ejection techniques were combined, as were
their commonality weighting factors. Other subtasks dealing with
other job-related activities also were combined on occasion for
the same reasons. The requirement to review and combine Phase Il
tasks analysis data further points out that determining related
and common subtasks involved more than simple, statistically-
based decision making.

Step 3. Are Clustered Subtasks Each Approximately 50%
Common? 3tep 3 was used for identifying highly general training
requirements. In the step, subtasks comprising clusters iden-
tified in Steps 1 and 2 were individually checked for degree of
commonality across the entire NOUFFSS sample. A criterion
commonality value of "approximately 50%" or greater was estab-
lished as the basis for identifying candidate subtasks for
highly general training requirements. Clusters of highly common
subtasks were advanced to Step 4 to be formalized into Criterion
Objectives. Subtasks which did not meet the criterion were
advanced to Step 5 for further treatment.

It must be pointed out that the 50% rule was not hard and
fast. As mentioned previously, ic was found that commonality
was the byproduct of many factors. Additionally, task analysis
data are products of subjective processes. As a result, it was
occasionally necessary to merge the content of two or more sub-
tasks, and in the process, to combine their indivdual commonality
weights. Through this process, for example, two subtasks of 30%
and 25% commonality would yield one "merged subtask" of 55%
commonality. The commonality of the "merged subtask" was then
assessed against the criterion value of "approximately 50%."

Selection of "approximately 50%" as a criterion for highly
common subtasks was not made arbitrarily. The 50% commonality
point was one of two distinct change points in the overall
commonality trend. It was, therefore, a primary candidate for
consideration. Two additional factors alsc were identified
during early portions of Phase II1I. Both factors are discussed
below.
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A highly general training requirement should reflect a
broad spectrum of aircraft and crew positions. No single air-
craft-crew position in the NOUFFSS sample represented a majority
(over 50%) of all navigator positions. At a minimum, a combined
commonality weight of over S50% could be achieved only if the
three most heavily weighted of the 14 crew positions perf( ‘med
a subtask. Nonetheless, a broad based mission sample would
result because the three most heavily weighted positions included
fighter, bomber, and cargo aircraft. Additionally, three of the
four flying specialties would be included. For cutoff criteria
of much less than 50%, much narrower mission requirements and
fewer AFSCs could result in commonality. Accordingly, the
selection of a criterion of approximately 50% forced inclusion
of only generally occurring subtasks and excluded the possibility
ofbclusters based upon highly mission-specific of system-specific
subtasks.

Selection of higher levels of commonality (e.g., 70% or 90%)
would have resulted in an undue restriction of content of subtask
clusters. Subtasks addressing highly proceduralized behavior
(e.g., checklist items) comprised a sizeable number of very
highly common subtask:;. For example, 100% of navigators in the
sample perform checklist procedures and operate an interphone,
but only approximately 69% participate in airborne radar ap-
proaches. Restricting highly general Criterion Objectives to
simple, proceduralized behaviors was judged to be unsatisfactory.

Selection of any criterion commonality level can be debated
ad infinitum. The 50% point selected for the present study
appeared to reflect a workable compromise. It avoided including
an unacceptably large number of highly system-specific or AFSC-
specific subtasks, while avoiding the problem of unduely re-
stricting highly general training requirements to overly sim-
plified behaviors which, in themselves, do not reflect the job
of navigating. Furthermore, some statistical basis existed fcr
the decision.

Step 4. Develop Criterion Objective for General Requirement.
Clusters of operationally related subtasks which were a least
approximately 50% common were used to develop Criterion Objectives
for general training requirements. This consisted of translating
subtask behaviors, related skills and knowledges, and other task
analysis information into training Criterion Objective content.
The procedure and form which were used are discussed at the end
of this section.

Step 5. Are Clustered Subtasks Each at Least 20% Common?
Clusters of operationally related subtasks which did not meet the
50% commonality criterion were addressed in Step 5. Here, a range
of commonalities (20% through approximately 49%) was employed.
Subtasks falling within the range were advanced to Step 6 to be
formalized into Criterion Objectives. Subtasks of less that 20%
commonality were identified as system-specific or AFSC specific
and were advanced to Step 7 for further treatment.
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Again, the question of a cutoff coumonality criterion value
was involved. Again, the criterion value (20%) was somewhat
flexibly interpreted for the same reasons as presented in the
discussion of the "approximately 50%" criterion. As mentioned
in the introduction to this section, the 20X commonality point
reflected a change point in the overall commonality trend. Below
the 20X point, a marked increase in the number of "unique," low
commonality subtasks occurred. Aircraft-specific subtasks do
not lend themselves to clustering.

The 20% point also is a convenient cutoff point for isolating
subtasks which are specific to single weapon systems. , The two
most highly weighted aircraft-crew position combinations each
comprise approximately 20X of the total navigator sample
population. Above 20%, subtasks must be performed by more than
one weapon system navigator in order to remain clustered.
Accordingly, the 20% to 49% commonality range included the re-
quirement for system representativeness, although the extent
of the requirement was less than for highly common subtasks.

Step 6. Develop Criterion Objective for-Specific Require-
ment. Clusters of related subtasks which were between 20% and

common were used to develop Criterion Objectives for specific
training requirements. The procedure and form which were used
were the same as those used in Step 4 and are discussed at the
end of this section,

Step 7. Identify Unique Task or Requirement. This step was
included to handle cases of highly unique subtasks. The intent
of the step was to provide a means to critically evaluate unique
subtasks to ascertain whether, in fact, the 20% cutoff point was
valid in each individual case. Additionally, Step 7 provided
the opportunity to re-examine apparently unrelated subtasks from
Steps 1 and 2.

There were two avenues out of Step 7. If it was decided
that a low commonality subtask was fundamentally similar with
other more highly common subtasks, then it was recycled through
Step 5 and Step 6. If, on the other hand, it was decided that
the subtask was highly system-specific, then it .;as not recycled
for inclusion into Criterion Objectives. Only approximately 25
out of the U446 subtasks were not treated for thi. reason.

Stating Criterion Objectives. Steps 4 and 6 r juired the
formalizing of subtask clusters into Criterion Objectives. The
procedure followed in each step was the same. The procedure .s
described below, along with directly relevant background infor-
mation.

As noted in Section II of this report, the available
literature predominates with overly simple examples of Criterion
Objective statements. Typically, the statements are only one
sentence in length. Such examples were found to be too highly
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restrictive to serve as meaningful examples for NOUFFSS
Phase III. Although the basic concept of the Criterion
Objective was retained, it was found necessary to considerably
expand the information content of NOUFFSS-generated objectives.

A fundamental requirement for the expansion was that navi-
gator requisite operational behaviors are more complex than those
typically used in example Criterion Objectives. Also, conditions
under which navigators perform and the standards of performance
are more complex than those found in existing examples. In many
cases, for example, it would have been impossible to state a
navigator Criterion Objective in a single sentence without
sacrificing information content.

Finally, Criterion Objective examples found in the literature
did not address behaviors involving higher orders of mental
activity such as decision making, data integrating, and planning.
Higher order mental activities of this type can be effectively
addressed only though complex behavioral statements. For these
reasons, content of Criterion Objectives developed during NOUFFSS
Phase III contained considerably more information than did sample
objectives which were found in the literature.

Figure 6 presents the form used to state Criterion Ob-
jectives. The form consists of two sections. The top section
presents background and evaluation information. The bottom
section presents behavioral information. Content of both sections
of the form is defined below.

CRIT. OJB. ORIGINS: TASKS, SUBTASKS. These entries
ldentified tasks numbers and subtask numbers. All tasks
and subtasks were numbered. The numbers indicate the
behavioral units which were clustered to form the Criterion
Objective. Titles associated with the numbers are
contained in the NOUFFSS Phase II report (Ref. 5). The
reader may use the numbers to reference back to the basic
task analysis information.

WPN. SYS. This entry was used to identify the weapon
systems in which subtasks contributing to each cluster
are performed. The reader may also use this entry to
reference back to the basic task analysis information.

OBJECTIVE REQUIREMENT: NEW, PAR. VAL., VAL. Completion
of this entry indicated whether the Criterion Objective
represented a new training requirement, a partial vali-
dation of an existing training requirement, or a complete
validation of an existing training requirement (course
training standard). Lists of the course training standards
are contained in Section V, Part II.

APPROX. COMMONALITY. This entry contained an approxinately
average commonality of all subtasks used to constru.t the
Criterion Objective. Data were rounded to the near:st 5%.
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FIGURE 6.

CRITERION OBJECTIVE WORKSHEET

CRIT. OBJ. ORIGINS: TASKS

SUBTASKS

WPN. SYS.

OBJECTIVE REQUIREMENT: NEW

APPROX. COMMONALITY

PAR.

C.T.S. DESCRIPTION

VAL.

COT.S. No.

VAL.

OBJECTIVE TITLE:

CONDITION(S) :

BEHAVIOR(S) :

STANDARD (S) :

PREREQUISITE SKILLS AND KNOWLEDGES:

SUPPORTING SUBTASK BEHAVIORS:

COMMENT (S) :
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C.T.S NO. This entry was used to identify the course
training standard number (s) corresponding with the course
training standard(s) against which the Criterion Objective
was compared in determining whether it was a new, partially
validated or validated requirement. C.T.S. numbers and
associated titles are contained in Section V, Part II.

C.T.S. DESCRIPTION. This entry contained the title(s) for
C.T.S. number(s).

The Criterion Objective specification section included the
following information entries:

OBJECTIVE TITLE. This entry contained a brief descriptive
title which was developed for the Criterion Objective.

CONDITIONS. This entry briefly described the set of op-
erational, environmental conditions under which the student
should be able to accomplish the Criterion Objective be-
havior. Condition entries were derived from mission-imposed
requirements extracted from Phase II task analysis data.

BEHAVIOR. This entry operationally described the behavioral
outputs required by the student in order to demonstrate
skill and knowledge proficiencies required by the overall
Criterion Objective. Behavioral descriptions were developed
largely from subtask titles and ricrofunction data. Where
complex or sequential behavioral cutput is required, the
sequence was presented.

STANDARDS. This entry stated, as objectively and quanti-
tatively as the task analysis data allowed, the performance
parameters and consensus standards (averaged across
applicable subtasks and weapon systems). Data for this
entry were extracted from Phase II task analysis.

PREREQUISITE SKILLS AND KNOWLEDGES. This entry was used to
summarize skills and knowledages required to perform the
subtasks from which the Criterion Objective was developed.
These entries also were extracted from Phase II task analysis
data.

SUPPORTING SUBTASK BEHAVIORS. This entry was used to record
the numbers of subtasks which were judged by the analysts to
be somewhat related with, but not integral to the Criterion
Objective. For example, subtasks relating to general flight
planning might be related to, but not integral with a
Criterion Objective dealing specifically with the planning

of a combat air drop mission. Titles associated with the
numbers are contained in the NOUFFSS Appendix II (Phase II) report
(Ref. 5).
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COMMENTS. This space was provided for the notation of
exceptions, deviation and alternatives applicable to all
of the preceeding entries.

All Criterion Objectives developed during NOUFFSS Phase III are
contained in Section V, Part I.

31

i



——— s

DN

SECTION IV

SUMMARY OF FINDINGS

A total of 48 Criterion Objectives were developed. All
Criterion Objectives are shown in Appendix A, along with the
course training standards which were validated. The course
training standards validated (evaluated) included: Navigator-
Bombardier Training, Electronic Warfare Officer Training,
Undergraduate Navigator Training, and F-4 Weapon System Officer
Training. F-U4 course training standards were selected for the
validation process because F-4 WSOs account for practically all
Weapon System Officer crew positions addressed in the NOUFFSS
study.

Criterion Objectives were developed from tasks analysis data.
They represented a combining of task data across as many as 14
aircraft-crew positions from 1971-1985. 1In validating
(evaluating) present training, the total content of each
Criterion Objective was compared with the total content for
each course training standard (CTS). The most recent CTSs were
used.

Five categories of validation were used. FULL VALIDATION
indicated that a CTS fully covered 211l of the training content of
a Criterion Objective. PARTIAL VALIDATION indicated that a CTS
only partially covered the training content of a Criterion Ob-
jective. If a CTS was unrelated to any Criterion Objective, then
the CTS was rated as NOT VALIDATED. If a Criterion Objective had
no direct operational counterpart in any CTS, then the Criterion
Objective reflected a NEW training requirement.

Finally, the category of NO OPERATIONAL EQUIVALENT was used.
This category identified CTSs which were judged to represent
training Enabling Objectives (preliminary learning tasks) rather
than directly operational job related requirements. The NO
OPERATIONAL EQUIVALENT category does not mean that these CTSs
should not be taught. Rather, the category simply identified
preliminary learning task CTSs and distinguished them from
validated or partially validated CTSs.

Table 3 summarizes results of the validation (evaluation)
of present course training standards. A total of 81 course
training standards were identified. Of these, 81% were fully
validated or partially validated. No direct operational
equivalents were identified for an additional 16%. Only 2% fell
into the not validated category. Only 11X were categorized as
exceptions. The exceptions involved Electronic Intelligence
(ELINT) . ELINT requirements were not addressed in NOUFFSS.

A general finding, therefore, was that almost half of all CTSs
were fully valid. An additionalone third may require modification
to bring them fully in line with operational requirements through
1985.
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Validation trends were similar for training requirements
within each ATC and TAC school.

For UNT, 77% of the CTSs were fully validated or partially
validated. An additional 19% were judged to reflect preliminary
learning tasks. Only one UNT CTS was not validated.

For NBT, 84% of all CTSs were fully or partially validated.
An additional 8% were judged to reflect preliminary learning
tasks. Only one NBT CTS was not validated. Specific training
content for a number of NBT standards may require revision cduring
the late 1970's to early 1980's, however. This will be caused by
the eventual phasing out of B-52 weapon system and phasing in of
B-1 systems.

For EWOT, 60% of all CTSs were fully or partially validated.
An additional 35% were judged to reflect preliminary learning
tasks. No EWOT CTSs were found to be invalid. One CTS dealing
with ELINT was not validated. The NOUFFSS Study did not deal
with ELINT in depth, and validation was not possible.

For the F-4 WSO CTS comparisons, 100% of CTSs were partially
or fully validated.

All validation comparisons assumed that NOUFFSS-generated
Criterion Objectives 100% validly stated all Navigator-Observer
training requirements. However, training analysis remains a soft
and highly subjective art, in spite of the advances achieved
during the NOUFFSS study. Validation results, therefore, must
be interpreted in this light.

Not all NOUFFSS-generated Criterion Objectives represented
the same degree of training content. Similarly, existing CTSs
also represent differing Jdegrees of training content. For example,
there are 22 CTSs just for F-U WSO training; there are only 12 for
all of Navigator-Bombardier Training. The net result is that no
direct correlations may be made between degrees of CTS validation
and degrees of training time, resource or cost needed to bring all
training into full alignment with NOUFFSS training Criterion
Objectives. This is an additional matter which NOUFFSS was not
tasked to address.

Finally, all validations were made in the context of present
ATC and TAC training program structures. If training course
content or overall progra.: structures are changed, then the
validation must be updated. Similarly, the present validation
of CTSs in no way represents a validation of present ATC
navigator training program structure. Total program structure
is an independent matter; NOUFFSS was not tasked with designing
the optimum flow of all of Navigator-Observer training.
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SECTION V
CRITERION OBJECTIVES AND COURSE TRAINING STANDARDS

Primary training objectives of NOUFFSS Phase III were to evaluate
existing navigator training requirements, identify new navigator training
requirements, and state all requirements in terms of Criterion Objectives.
The strategy used to acocamplish the training objectives was: (1) develop
Criterion Objectives based upon operational task data; (2) compare resulting
Criterion Objectives with existing Course Training Standards for
Undergraduate Navigator Training (UNT; Ref 13), Navigator-Bombardier
Training (NBT; Ref 1l4), Electronic Warfare Officer Training (EWOT; Ref
15), and F-4 WSO Training (Ref 16); and (3) in the course of making the
ocomparisons, evaluate existing training requirements and identify new
requirements.

Criterion Objectives are presented in Part 1 of this section in the
following order. First, they were divided into three comonality levels:
50% and above, 20-49%- and 1-10%. Within each level, the Criterion Objec-
tives were further subdivided into three groups based upon the extents to
which they represented new training requirements or validated existing
training requirements (course training standards). Criterion Objectives
reflecting new t.ra.i.ning requirements are presented first. Those partially
validating existing course training standards are second. Those fully
validating course training standards are third.

Each Criterion Objective worksheet presents the degree to which the
objective validates existing ocourse training standards (CTSs). A new
training requiremer:. indicates that the Criterion Objective had no
equivalent in terme of any CTS. Full validation indicates that a CTS fully
ocovered all of the training content in a Criterion Objective. Partial
validation indicatss that a CTS only partially covered the training content
of the Criterion Objective. Course training standards to which the Criterion
Objective apply are identified on the Criterion Objective worksheet.

Part 2 of this section lists titles of the CISs which were validated
(evaluated) . Each CTS title is preceded by colums indicating the extent
to which the CTS was validated. The categories of validated and partially
validated have beeli addressed above. The third colum indicates a not-
validated CTS.

The fourth colum shows the category "no operational equivalent."
This category identifies CTSs which were judged to represent training
Enabling Objectives (preliminary learning tasks) rather than directly
operational, job-related Criterion Objectives. As such, the category does
not mean that these CISs should be taught. Rather, it simply was used to
Identify preliminary, learning task CTSs, thus distinguishing them from
validated or partially validated CTSs for which direct, operationally-based
Criterion Objectives existed.
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Each CTS entry also presents numbers in parentheses behind
the title. The entry numbers identify the Criterion Objective
worksheets (Criterion Objectives) which were used to validate
(evaluate) each CTS. Thus, crossreferencing is complete.
Criterion Objective worksheets identify appropriate CTS numbers,
and CTSs identify corresponding Criterion Objective numbers.

The reader, therefore, may work either way to further relate
training content with present training requirements.
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PART I

CRITERION OBJECTIVES

39




1'

2.

CRITERION OBJECTIVE

Commonality 50% and above.

NEW training requirements are
presented.
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CRITERION OBJECTIVE WORKSHEET NO. 1

CRIT. OBJ. ORIGINS: TASKS 001, 002

SUBTASKS _ 001, 002, 004, 005, 008

WPN. SYS. _Total NOUFFSS sample

OBJECTIVE REQUIREMENT: NEW X PAR. VAL, VAL.

APPROX. COMMONALITY 85% C.T.S. NO. N/A

C.T.S. DESCRIPTION __ MN/A

OBJECTIVE TITLE: Interpret and Interrelate Mission Briefing
Information

CONDITION (S) : Student is seated in briefing room and has been
provided, as appropriate, with: written mission order, maps &
charts on which all data have been annotated; and prepared
flight plan. Student brings note pad and pencils.

BEHAVIOR(S) : Student listens to prepared briefing; records,
as required, mission-relevant information; asks questions on
items not tully understood by him.

STANDARD (S) : Correctly takes notes and annotates charts with
waypoints, coordinates, route restrictions, enemy OB, ETAs,
escape or evasion routes, usable nav aids, weather data, and
anticipated communications difficulties.

PREREQUISITE SKILLS AND KNOWLEDGES: Mission order content;
mission coding system; impact of intelligence data on flight
plan; mission planning procedures; chart types and scales.

SUPPORTING SUBTASK BEHAVIORS:

COMMENT(S): Further detailed analysis of common briefing
content or training briefing content required for explicit
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CRITERION OBJECTIVE WORKSHEET NO. 2

CRIT. OBJ. ORIGINS: TASKS 073

SUBTASKS 323

WPN. SYS. B-1, B-52, FB-111, F-4, F-111
OBJECTIVE REQUIREMENT: NEW X PAR. VAL. VAL.
APPROX. COMMONALITY 50% C.T.S. No. N/A

C.T.S. DESCRIPTION N/A

OBJECTIVE TITLE: Authenticate Strike Order

CONDITION(S): Airborne aircraft has arrived at pre-planned
point for strikeverification. UHF or other designated radio

is tuned to receive strike order message. Strike verification
form and documents present.

BEHAVIOR(S): Receives and copies strike order message in radio
log; uses authenticator or authentication document. Authen-
ticates strike order words & recall words. Coordinates with
crew; makes go-no-go decision.

STANDARD(S): Go-no-go decision correct. Authenticator or
authentication document correctly used; message correctly
copied in radio log.

PREREQUISITE SKILLS AND KNOWLEDGES: Communications radio pro-

cedures; use of authenticator or authentication document;’
decision making; crew coordination.

SUPPORTING SUBTASK BEHAVIORS: N/A

COMMENT (S): Strike order verification employed primarily in
conjunction with nuclear attack. Authentication may be
accomplished prior to takeoff.
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CRITERION OBJECTIVE WORKSHEET NO. 3

CRIT. OBJ. ORIGINS: TASKS 017 106
SUBTASKS _ 072, 441

WPN. SYS. Total NOUFFSS sample

OBJECTIVE REQUIREMENT: NEW X PAR. VAL. VAL.

APPROX. COMMONALITY 100X C.T.S. NO. N/A

C.T.S. DESCRIPTION N/A

OBJECTIVE TITLE: Review, Check and Complete Air Force Form 781
Maintenance Data

CONDITION(S): An up to date and correctly completed Air Force
Form 7871 1s stowed in its normal location onboard the aircraft.

BEHAVIOR(S): During preflight inspection, the student .eads and
interprets the content of A.F. Form 781, determines whether
recorded maintenance has been performed, and verifies through
visual inspection whether mission-specific preparatory tasks
have been accomplished. During post-flight, the student
correctly enters all malfunctions and completes standard
entries on Form 781,

STANDARD (S) : Maintenance entries correctly identified and
verified. New entries made correctly.

PREREQUISITE SKILLS AND KNOWLEDGES: Nature of mal functions;
nature of pre-mission maintenance & servicing t. Vs: content
and use of A.F. Form 781

SUPPORTING SUBTASK BEHAVIORS: 444

COMMENT (S) :
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CRITERION OBJECTIVE WORKSHEET NO. 4

CRIT. OBJ. ORIGINS: TASKS 106

SUBTASKS 443

WPN. SYS. B-52, FB-111, F-4, KC-135, AWACS, C-130, C-141, C-5,

RF-4
OBJECTIVE REQUIREMENT: NEW X PAR., VAL. VAL.

APPROX. COMMONALITY 80% C.T.S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>